The effect of thiopentone-nitrous oxide anaesthesia and surgery on plasma testosterone levels in 13 male patients was studied. Significant reductions of plasma testosterone levels were observed at 15 and 30 but not at 45 minutes of anaesthesia without surgery. Levels were not significantly lowered during surgery but were in the recovery period. The greatest reduction was to a mean of 61 per cent on the first postoperative day. The significant fall was still noted 7 days after operation.
The present study was undertaken to investigate the effect of thiopentone-nitrous oxide anaesthesia alone on human plasma testosterone levels and to compare the results with the effects of anaesthesia plus surgery. Testosterone is one of the most important sex and anabolic hormones, and could therefore serve as an index of hormonal response to stress in men. Halothane anaesthesia has been shown to reduce blood levels of testosterone in man (Oyama, Aoki and Kudo, 1972) .
METHODS
Thirteen male patients, ranging in age from 20 to 64 years and prepared for elective operations, were the subjects of the study. No patient was included who had hepatic, renal, or endocrine disease (table I). All patients received pentobarbitone 100 mg orally 90 minutes before anaesthesia, and pethidine 35 mg and atropine 0.5 mg intramuscularly 1 hour before anaesthesia.
Anaesthesia was induced by injection of thiopentone sodium approximately 200 mg in divided doses supplemented with nitrous oxide (4 l./min) plus oxygen (2 l./min). Suxamethonium 40 mg was given intravenously to provide muscle relaxation sufficient for endotracheal intubation.
General anaesthesia was maintained with nitrous oxide and oxygen at a flow of 3.5 l./min and 1.5 l./min respectively. Subsequent doses of thiopentone sodium 50 to 100 mg were injected when needed. An approximate total of 500 mg was administered over 45 minutes of anaesthesia alone, before operation. Respiration was assisted or controlled intermittently throughout the procedure. Tubocurarine (15-30 mg) in divided doses was used for muscle relaxation during intra-abdominal surgery (table I) .
The average operating time was 2 hours and 30 minutes (range 35 minutes to 5 hours 55 minutes), and the average duration of anaesthesia was 3 hours and 45 minutes (range 1 hour 35 minutes to 7 hours 32 minutes). The average dose of diiopentone was 1246 mg (range 675 to 1950 mg). Low molecular weight dextran (Rheomacrodex) 500 ml was infused during the course of the operation. Whole blood was transfused when blood loss exceeded 500 ml.
Ten blood samples were obtained (1) at 8.30 a.m., just before induction of anaesthesia; (2) 15, 30 and 45 minutes after induction of thiopentone anaesthesia; (3) 30, 60 and 120 minutes after the start of operation; (4) in the recovery room when the patient had fully awakened; (5) on the 1st and 7th postoperative days. Three ml of venous blood was collected on each occasion in a heparinized syringe, rapidly transferred to a tube, then centrifuged within 30 minutes of collection. Plasma was kept at -20° C, and thawed within one month, just prior to assay.
One ml plasma was assayed for testosterone according to the competitive protein binding method of Mayes and Nugent (1968) modified slightly by Matsumoto and associates (1969) , by using 3 H-testosterone which was reported previously by us. The recovery rate by our method was 72 per cent and die coefficient of variation was 8.3 per cent. The determinations were repeated and the values given are the means of the two results. 
RESULTS
Testosterone levels in the plasma during 15 and 30 minutes of thiopentone nitrous-oxide anaesthesia decreased significantly from control level of 652+46 ng/100 ml to 581 and 588 ng/100 ml respectively. Thereafter the difference in the mean values at the various sampling times from the control mean value did not achieve statistical significance either during anaesthesia or operation. The mean value in the recovery room was significantly lower than the control value. The lowest level of testosterone was found on the first postoperative day (400 + 50 ng/100 ml) to be 61 per cent of the control. The significantly low concentration of testosterone continued for one week postoperatively as shown in table II.
DISCUSSION
The preanaesthetic control level of testosterone in plasma in our study is near the normal reported range (680+180 to 740 + 261 ng/100 ml). Testosterone is the principal androgen produced mainly by the Leydig cells in the testis. Therefore the measurement of plasma testosterone levels provides a useful indicator of androgen production in the male. Testosterone plays an important part in deve- BRITISH JOURNAL OF ANAESTHESIA loping and maintaining the male secondary sex characteristics, and exerts an important protein anabolic, growth-promoting effect. This anabolic effect accounts for the maintenance of the muscle mass and bone tissue of the adult male. Retention of nitrogen, potassium, phosphorus, and calcium are manifestations of this anabolic action. Thiopentone-nitrous oxide anaesthesia alone for 30 minutes significantly decreased plasma testosterone level and is thus similar to the effect of halothane (Oyama, Aoki, Kudo, 1972) . Since the reduced level persisted for one week after operation, depressed testicular activity could participate in the postoperative catabolic state in male patients. Ether anaesthesia was shown to cause reduction of levels of testosterone in testicular venous blood in rats (Bardin and Peterson, 1967; Fariss et al, 1969) , while Eik-Nes (1962) 
RESUMEN
Fue estudiado el efecto de la anestesia por tiopentonabxido nitroso y cirugia sobre los niveles de testosterona en el plasma en trece varones. Fueron observadas reducciones significativas de los niveles de testosterona en el plasma a los 15 y 30 minutos, pero no a los 45 minutos, despu^s de la anestesia sin cirugia. Los niveles no descendieron significativamente durante la operaci6n, pero sf lo estaban durante el periodo de recuperaci6n. La mayor reducci6n fue hasta una media del 61 por ciento en el quinto dia posoperatorio. Esta disminuci6n significativa seguia siendo observada a los 7 dias despues de la operaci6n.
